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PROBLEM TO BE SOLVED: To finely modulate an exposure 
amount on a photosensitive board rapidly without using an 
energy fine modulator which finely adjust a transmission factor 
by mechanical driving and without involving energy loss of 
illumination light on an optical path. 
SOLUTION: A reticle 1 1 is illuminated by dimming pulse 
illumination light from an excimer laser light source 1 by an 
energy coarse adjuster 3 and the reticle 1 1 and a wafer 1 4 are 
scanned to a projection optical system 1 3. Thereby, a pattern 
image of the reticle 11 is replicated successively to each shot 
region on the wafer 14. An integrator sensor 25 for monitoring 
an exposure amount on the wafer 1 4 indirectly and an energy 
monitor for monitoring energy of pulse illumination light inside 
the excimer laser light source 1 are provided and light 




emission power of the excimer laser light source 1 is finely modulated based on measurement 
results by the integrator sensor 25. 
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TSi:X^)V^-Zl>ha-7 1 ciZxk^X. X4:vV 

fttCf >7^i^U-3'-fe>'y-2 5*^^)Ottl;'jDS€:a[»U 
T, |lii>:':>XAl 4±(D&^1?CDli»g3t«S:^i*«. 
^bX, ;i(Ottffg3tS*i';7XA 1 4±©7* h Ui^T. 
hiZMf^Wt^nytmiiU^^oiZ. S^=l>ha-y 

2 6\tx^)i'^-i&ms^3\ziiif^mmm(Dmm, rzs 
x+v'V u—\fytm 1 {r*tt^ 1 njiT^mtz^ 

[0 0 3 6] ^m(nmmm^mmx(Dm^mmm' 
mi^<D-m\z-o^mm\z^m-r^, 

^uiM-rs. ^cx«. ss^g^tgfi^^^f^w-r 
i'-5'-fe>ij-2 s^^'b'\z\^xmm7—-f)v^^m-^ 

Ittb. X+v'Vl^— !f^j|gl|^©X4^;i/^-^:X^' 1 c 

omijEscDWfk {x^)v^-mnm<DW.m * (mj 

/pulse) iM^-r-S. -l*>7"^W-^'-fe 
>it2 5©{fj:^;DS<D*{4 (x:^;u^-MW«omfi:) 

(digit/pulse) XSS. 
[0 0 3 7] Z.<DiS,-^ifmX\t. -OT-^v-^^y-^ 
2 5©ai:^DS«^J60ioz5^;i/h;^7^-i?i 9±T 

spsastt (^E^) (jymti\zn\^xwt's.-^t\x\^^%(r> 
tt^o ^(ommmmm<Dy'—^'mmmmt (mj/ 

(cm' -pulse)) f3:?><\limmxS>Ki. -OJ-ifU-^^Z. 
>-y-2 5<Dt!l5iEi:»±. 'f >7^i^W-^'-fe>-9-2 5 (Dtil:^ 
DS (digit/pulse) Sr, #ffi±(DS5tfi (mJ/ (cm 

'•pulse)) \z^Wi't^ittb<D^^^m^. m^\t&wmk' 
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m' -pulse)) tLxmmt^. 

[0 0 3 8] ^J&^ptLTVi^roli. »S±®S 

'i>'Tifv-9t>'d-2b<D9mm.9 (m 

J/ (cm' -pulse)) t. x+v'VW— tf^asirtox 
^;U=^=-^:X:5^ 1 c©tii:^jES (m J /pulse) 

E = E, {1± (I/Nd.iJ X 

D, ASiWfCttE, /E, «0. 0 2~0. 0 3T* 
■5. Sfc. ittfiScT^O, i©ffl««»JA«, 0~N 

[0 0 40] ^-LT, HISIC i 05<lSr^{t;3-B-7i*te.X 

^_^^r>^2 sonata* PCDffl Pi t, X:^JU^-^: 
X:S' 1 c©m;>3ESCr)fflE, (Pi . E 

[0 0 4 1] SSli. CCDJ;'5trbT#e.nfcfflM5^- 
9 (Pi . E.)S:^L, ;i©03{c:43liT, Stttti-T > 
x^l/-^-tr>t}-2 5 0j!iS«®ffiPi , itffiih&Hx^jW 
^-^:X^ 1 c COm:fj0ttE, -€-LT. WIAtf 

03©ffl||5^-5'S:«rabT, >5^i?'U-3'-fe>-tJ-2 
5®5n,3i»p (mJ/ (cm' -pulse)) *>e>x:^;i/^- 
^rXiJ' 1 c®ai;fjES (mJ/pulse).S:ffUi-rsfc«e)«) 

^mwisf (p) x«-e-©ias»p*^e.^- 
cDtii:^E s ^«si).5;t»«^il«l£S:*a6, ^-o^ms 

Scf (P) X«^mffi»«:$!lffll5^-:/Jl'<i:UT01O)8 

3t=i>hD-7 2 6T«, ^©«i»x-:/;k ai/^-o 

xi/b'-^'-fe>-y-2 5(Dffi31«P{CS-rf(/JT*tJj:-r-S)X 

[0 0 4 2] etT, fS*®fc«)-1'>xi^U-5'-fe>it2 
5 tX.^)V^—=^:=.i' 1 c i:OffiM*J#^l^(riJX7TSb 
D> fflMx-^' (Pi . E,)*i03©*iS©iti^T^-r 
ip;5:l^^:HScT«Sn, -f-O^^-^-fe^y h«0 <!:*;i-r 

T-S. IP-S. -f >-r;^W— ^'•fc>1i-2 SCjaaSP (m 

J/ (cm' -pulse)) . Ry:^^^Sc/3SrffliiT. :;*:iC 
±Ox:?^;U^-^x^ 1 cOtli:^ES (m J /pulse) ^ 

[0 043]ES = /3-P (3) 
^LT, *fi«JT«0 3®ffiHx-5'J:O^Jx.tf*/hg« 



( 7 ) ^M¥9-3 2 0 9 3 2 
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m 1 ®X:^^-> V U-"t''3t© 1 i)^ ^ © U— tf tf- A LB© 

1 0©x^Jl'4s-Ett. ^^cD4''C-x:^;u^ 
-E, nT*^{k$n«fc©fr«. x.^)v^- 
awg3{ci3tt52ja*si p 096 (PB&) ts^-rs 

[0 0 3 9] -f-LT, tft-ALB© 
x:*^;i.^-ES:. •f-©4''6x^;i'^-E, ®±T»r^«co 

10 

E. /E, } (2) 

[0 0 4 41 (p) »*e<j?a:g3taMffli->-y>x 
'A\z. ifm(r>iSLmn^^m\z^n^mi^mfi.nytmmm 

e-A L B tr*f-rsx^ju^-)iaiS8i 3 jci ssia* 

20 ©x^;i.:¥:-©M^i)i»fP»C«BLTiJigq-r^. 

[0 0 4 5] 5fe-r. «T®Sil^TfflViSfiS::;^:OJ:'5H 

(a) S. : ^'*i^:tr-5'i'XA±©7* 

i?7.v\znLx^7>i^-<^m%m m.'&n^m) . . 

(b) N : >:7XA±©i^afcotcsgitsn5/5;i':^M 

[0 046] (c) p : STtSJl'-f >xi^W'-^'-fe>-9- 

2 5 \ZX^^mzi[m^tl^mm±.<D^i^;VV7.X,:^)V 
^— (mJ/ (cm' -pulse)) . 

30 (d) A,„ : ':7XA±0 1^afci3WS3t»WS' 

(e) A, : S^SnfcSJtfifrWr^lgSRW^^X/Vj: 

7tfiB^tt«*) . 
[0 0 4 7] (f) Ae : -^XAiOlji^afcOcDRlfa 

Ae =A,., +A, (4) 

(g) P. : : -<>7"yu-:J'-fe>-9-2 SSrSiptU^c^ 
40 SA;PXX:?iJl'^- (mJ/ (cm' -pulse)) . 

[0048] (h) E, : 02©X+->VU— tfJtail 
*^S31£Z1 > h D-7 2 6 *^e,Sttfcl^— y t-A L B© 
x:^^;i/^-S^ffl (m J /pulse), IP-^, (3) SCC^t 

E. =/3 • P. (5) 

[0 0 4 9] 5fef, 06®;^T-<v:/l 0 n:*^»T. :t 
l'- > h D - 7 2 6 CJt U T X A±® 7 

50 * hUv'T.hJcji^-r^is^STtfiSo Srts^tfs. -en 



( 8 ) 
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fc;&i;T«>tn>hn-7 2 6tt, U— tff-ALBO 
-E, 0 2{C*3ViT. 

:2yha—7 2 6\,tx.^i^-7u-ifytmnzmwLm (.m 

'yx/\±-V<DW-i^/VV7.X.^}V^-mmp (mJ/ (c 

m' -pulse)) stfan-rs. "tcom, :k^^<0Syt/VV7. 

[0 0 5 0]N=cint (S,/p) (6) 10 

wiSc i n t ti/Mgc^^TiffiSWMwraftH 
A,,, *»ffl-rs. {au, HiSABs«*e*ni<£**-5 

[0 0 5 1] 

A,,, =ABS (1-pN/So) (7) 20 

*^ fiP^, g^«B«ffl««©||iBliffiA,., ?it±IE®g 
T. SgaiHlA..,*tS316SB^fiHtaA. ^O/hSlit 
•5. — A,,, ^A, /l^l'XX:^. 

mMn)l7.JL^)]^^-P, (mJ/ (cm' -pulse)) «r 30 
[0 0 5 2] 

P, =So /c i n t (S./P) (8) 

;UtUT«JtUTVsS^^«gg:^ Srffll.iT, (5) 
0 X+->V W'— !f^jg 1 TCO U— If H-AL B <DX.:^)V 
^-^^ME. (mJ /pulse) ^£i¥tliU il«x:?^;i.4^ 
-S^fflE, ^m2<DX^)l^—Zl>ha—^ 1 d\zm 

Sk =Pi +Pk-, +-+Pk-N,! 

-^xAio 1 y hmmp^oi^j^-vmn^mw 

mytms, i^^<D^^:^fiii(D^mY\zMl'Xzfayh 



3 2 0 9 3 2 

14 

1 1 OT^aEg^*tfft)n, ^^-r^yyi 1 l-C10<0-> 
[0 0 5 3] :^mX[t, X.^iy-7U—1f^mi (D/VIT. 

x^;i/^-*ta^puTv>5fe*, Kji. K-Drnmrniz 

^/XAH^fT^ l^— tf bf-AL B OS^aSrWffllTir, 
'5XA±©#;iST0fa©aff®?taS:^S ;i t**T^ 
5. U*it), 1^— tft'-ALB(7)3t?S±T©7tSa5fe*« 
;^<. tff-ALB©fiifflja**t^Vi¥iJjiS^*S. . 

[0 0 5 4] (A) mmy'—-:^)V<D07)V^'^A (va 
hS) JgSftbfP 

-y2 6(Dm^mr)\zmi¥^^m'^iz<D^m^x&^, 

T«. i*>5^yU'-5'-fe>-y-2 S-^X:^;!'^— ^rX^i' 1 

^-5. ^:^T?, Ammizh^^Lrcm^mum^m^T^ 

4^<r u TJU^-f A-e^ff Ufc/i;pxx:?^;i'^— ©7^-5' 
SrfflVi/t, >x5^u-^'-fc>-y-2 5 tx^;i/^-^x 
1 c taymonmm^ (^mm^e) <Dwmfi^'^'-miz' 

[0 0 5 5] in^, n^fvvx^^'ti. -iyj-fy—^ 
-fe>-y-2 5T® i #a©A;i/;^w— tft'-Atr^f-r-ssa 

S«P (mJ/ (cm' -pulse)) i&P, fT-S, -eU " 

T, ■^xA±«)#;^To«»g^«Sk ^Wim^\zmm 
■t^tzti), ^/v\^7.u—ifi£-AAmm^n^mz. 

n^X<D^/VV7.»<D^>y'ifU—S'-t>D-2 5<Dmm 
SP. ^'A<DJ:^\zmM-t^. 
[0 0 5 6] 
+ Pk-»M -'-(9) 

*WT«HtcS7tft^fcx^;l/:^:-^ x^ 1 c (D^Mt- 

i't^>v'ifu-3'±>D-2 5CDWrm^-is>ii^mm\z - 
S3tS(rx*;u^-d>hP-5idf±. x^- 
Rzs¥i^mm^m^=i>ha-^2 6\zmm-t^. 

-f >5"yW-^-fe>'ti-2 5©tf«l7^-^©S^tt ' 
50 TS3ta«iliai©fiS©!|!lJS>&ff5. 
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[0 0 5 7] 0 7tt. ^<D^-^<Dm^mmmmi^<Di^- 

I 7-y:^12 5 xmnyt<D -> a >y h ® L ;4 i ^ 

lZ\tXy'y y 1 3 9 iC^f J: 5 1 liLOi^ X.;\-s.(Dn% 
^mrt^o Xx-yy 1 2 5T*S?t®v;3 y h • 

ffii^ * * t €f {c ttnimax •x «y y 1 2 6 tC^ff L , * 1 0 
i (D^'^\Z'B^izmcxmm'r-zf)v<Dm.mtfini:>ti^. 

t [0 0 5 8] XxyT'l 2 3©^SES3^^{:tt. 

; ^i-®'f>xd^U-3'-fe>-tJ-2 5©«!lllSPi $r«fft-S 

I :itJwi-pT (9) iC©«j^S5t*S» *t*86?,nTfH 

'i 04(ow»s3t§s, ~s. t-r^. mytmrntLxm 
I mj.<Dit. ^tnhti^m^-^nrcim^mizMLxw^mm 

s'j-r^, EP^, i#s (i = i~n) (Dmnmjtmsi 

I ^t&ffl (Are,),p,c tittSEb, Ar., ^ ( Ar e p ) . , . c 

I x^;>^-©a^)0#*i^^T?$.-5fc*Xx-;/:/i 3 8 

I {w^ffbT, »3ta>hD-7 2 6ttX=^^->VU-1f3t 

I Wl<^:!^^)i'^-:n>Y-a-y 1 dizMl^XTy-Am 

I ^«rii^. ^:tilcj£:i;T. x^;p^-n>hD-5 1 d 

y2 eiZ^i^-^, ZLtliZJtsU'XT.'ry-lfl 2 7X'A(D'^ 
I [0 0 6 23 Sfc. X5^'vy 1 2 8T®31£SBSttA 

;< r., ii^m^m. {p.,.,),,..^K>fh^\>^t^\z\t.. m^Am 4o 

j «0ffllX7-®ISi3*<'>3 >y H««rtTO¥l^/1JUXX:^. 

i T, ^%-:i>vu-y2&\tmA(nn%n%mSi 

[0 0 6 3] Pr =S.,. /N (12) 

H^tr, x+->vw— tf3tigi<BiJT«, g^^'Jcx^;!. 
^-u > K p-^ 1 d*«&/i;i/X5!5tStrx^;u^-^ 

■ X^' 1 c©tll;>3ES=&S«l., X:?i;U:^i-^X^ 1 cX 50 
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SA, £AT55^f5*^*!pMT?). 
[0 0 5 9] 

I 1-S, /S, I ^A, (1 0) 

(10) ^t^^tLt^tt\Z\t. f^ai5©&^T®aJ¥8 

«® S7t® » C A;!'^ x:!^ ;i.^-<7)ii iE Srff 5 

Hi^T?*s^cJ6. mmi7.^yf\ 2 7 \Zf^nVX'A<D 

->3 h^iso^aMte&a'Noxxy t!>i^*ifT*3 

n. •^-O^Xx-^T'l 2 2~1 2 5 (Z)«3til!lf^*^ff fctl 
[0 0 6 0] L'*^b;i*«5. XT-yZfl 2 67? (10) 

iC*tfi!ci!:L^iit#tc«, ^<Dmmf}^^)^x<Dm^»% 
mm(D\i^':)^iz^?>h<Df3.<DiiK m\>^\t'>3y hM« 
(DW-i^/VVT.X^JV^^-O^'rniZ J: -5 :i- 7-fe «y > WjS: 
t)®;a:CD*>S:WS"i-rSfcJ6tC. i(if^«X5^>y7'l 2 8 fr, 

^nr^. :i:ix\t. ^<r>'^3yhmm'¥om±mwn 

0Sl7t«ffS14Ar„?&»ffi-r-5. " 
[0 0 6 1] 
-S.i.) (11) 

ttffl!l3nS/'?JUXX:?^;i.=^=-CD¥l^fflE, Srf§Ta3t3 
>hO-5 2 6Hj||5. -^-Cg, «^3>hP-7 2 6 

TttXT^^^/T'i 3 oxm^mmmxy-<Dp^^<Dmvr^. 

ff'5. ilCT, 05 (X7-IIHilS"Jvyy) Sr#flaL' 
T«9l9X7-OI*g$S:«^^J-tt-r-5. . ' 

[0 0 6 4] 05«. ■<>7'ifl'—$'±>D-2 5Xmm 

^rxi^ 1 cxmm^ntzA)V7.x^)v^-<DW-i^mE, 

(D-^mU^^^^V. C:<O05lC*3V>T«tttt¥l^«[P 
r (mJ/ (cm' -pulse)) . *SEtt«¥l%i[Er (mJ . 
/pulse) TaS. -e-LT, 05l'«)<>-7^i/'U— rS'-fe^. 

■y-2 5a^o^^A;uxx^;i.:t:-p, tx^^vvi^- 
■tf7tasnc^t-^x:?i;i'^-iS!^ttE, t**-r«tfar 

x-^A (P. . E,)tt. SS^HaC5£«)^cS^7^-^'S: 
^L, C. D. EliittacDv'g, 

hffi«S'^©S5ti^7^0'f >-ri'l^-5'-fe>-y-2 5S 
n:x^;u^-/EX:$' 1 c {cJ;Othffl!l$n&Vi^/i^UXx 

Itt. M^J^/rnxX^j^i-O^lf-iOH^ (E, = 
/3 • Pr)5rS-riti^T*^. 

[0065] ifc, ifii^32ayt33 ittti'etimm'r 
izMfS^r^mt^x&K). it«i3 2sy:3 3©«^ (asm 

fS») (l-fi) (.l + 6).X$kii 

n. 6 «ffiA«si7tfiB^ffl[fflaA, o 1 / 3 mo&x 

ab^. -e-LT, »i^3 2Sy:3 3Tgsn?.x:^;i/^- 
^x^' 1 c J:s;i;i'Xx:?i;i/^-G)5pi^fflE, .<6-€-n 

-eni^sT#s¥i^tt<DTiSE- st;±iSE* tr-s 



( 10 ) 
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CO 0 6 6] E" =0 (1-6) P (1 3) 

E' =0 + P (14) 

05©«i*ii±T, nytmsmmmmA, . rxs^ 

^/■?;i/XX*;P^-P. SrfflV^T. P, (1-A,)^P, 

^p, (i+A.) tfi^mmamjEnytmm'bn^m 

H*^UTtJ«>, -t-LT. p. {l-A,)gP, ^P. (1 

+A.) tfi^mm^Hr. itaix-5'B«iti^3 2tit 

«S3 3i:®ra{C*0. ffSlx-^Cttifi^S 3®±<ftKr 

*5 m^3 2a)Tm\z$>^t^hmm) o ^rz. p lo 

,(1+A,)<P, . XttP, <P, (1 -A.) iy^c^lBH 
rtT. tfaix-^Dfiil^S 2tit^3 3 tWftllr* 
0. tfaiJx-^'E«Iti^3 3©±fliJ(3*-5 (iIi^3 2CD 
TfifJt3*St€?t)ig<t) . ttlfflx-^AJC^T'S^-ne) 
4aigOthaiJx-3'B. C, D, 4 CDi1-n*CDS5feH;^!: 

[0 0 6 7] ( a ) ttfiHx-^' B : Jiftwafflix-:/;!' 

^'B-C0/'«;>XX^;U^-®5pi^ffiE, «MS:E,\ c 
®¥1^«E,' lcm-rSiti^3 l±0SFJ^fflP, ©ttS: 

p.'tr^t. p, *^e.p,'fc(6]d>^^i7 h;i.LH, X 

\im&<r>mmy'-':^)V(o^mzmm-r^o m(os\-m'f- 
i'(^^m'bmm\z^m-r^^?>. 

[0 0 6 8] (b) mmy'-i'C S«EO*!lffll5"-:/;i' 
HffF^8BS^1-Tab-5*n 'i7XA±TO/'?^l'7.x:?.;U^— 30 

(c) n-aox-^'D ■.m^<r>mm'7—fMtff^mmfH 

T*-5A^ ■5X/N±T®/t;i/y^X:^i;i'^-©5pi^ffi*S® 
■5. 

[0 0 6 9] (d) tfaSx-^'E : iSecDSdffllT^-:/ 
;k &tX'i?x/N±TCD/'?;pxx:?.;Uip— ©spi^ffi^fcff 

iJ^±©cfc'5tCUT, Xv^-;/7'l 3 O-Ctt05®X7-M 40 
aMiiX7-©F«3^:f5Wi$n-5. -5-LT. ±^ODtfS!J 

[0 0 7 0] 5t-r, X7^>y^i 3 iT^-rj;3frtfiaix 

(i") T^LfeSlIffll5^-:r;KDfpJS*ffoT. it«}o-> 50 



3 >y hs«Tfig^ Lrcmmy'--:fj\^^mmr^j: oizi. 

[0 0 7 1] ifc. :^5^-;/:/i 3 2T^-rJ:-5tcn-iffilx 

>> p-^ 2 6 «. x^^i'T U— if JtM 1 ®x^ 
;p^-3>hp-7i dtr»bT. Ji^Ji^-^-i^ i: 
ciz&':}i^rz/vv7.x:^)v^-mmii^jEniznt>nx\>-^ 

-3>hq-7idtt, 1 3 si^^tcgea 

li>hP-7l d(±-€-0©Sr@Jta>ha-7 2 6(C» 

^■B", :in{cjj:i;T;^7^V:/i 2 7£;T-e:;^:©i^3<;/ h 

[0 0 7 2] XT^y^l 3 4T^-rj;^JCt1-a!lx 

-^'E*i#e.ti;fct#fCf4, T.y'yZfl 3 StC^^frUT 

m%WiV^^wstr^. -E-UT. ^ro:^7^->yi 3 6TX 

^vvi^— tf^ag 1 ©X:^i;i^:^^-P > h P-7 1 d {C^t 

LT, x^;w^-^:x^' 1 c \zm':}^^rzn)V7.x^^)V^ 

-mmti^jEmznt^nx\^\fs.K^'ws(Dy ^-Awasrsi 

^. cncj^JUT, x:^i;i/^-p>hp-7 1 dfi. 

5^>yyi z % tmm(D^-E.^mwiw\zxi>, -s-cgea 

5a*^^7-r-5<i:, XT^-yT'l 3 7fr*5ViTS3¥:P>hP 
-7 2 6« ('T) T^l^feaffll?-y;KDf^fiK*SlfTU 

[0 0 7 3] ;^:fe, Tsv'yZflS lTW-»Jx-5'C*«f# 

P,\ X4-;U^-^rX:$' 1 cSipW/IJl'XX^)!/^— <0 
¥l^tt*E,' tf^t. (5) SCl-a^^t^TEr'/P,' 

[0 0 7 4] S.-5ViH. tacOi/a hffiiicTfiefflSn/i: 

t. isi'^izMfS^-r^^w^fD^oizuy). ^m»ic 

E, =i3 • 7} • P, (15) 

[0 0 7 5] (X) iKmmizK^R^mytmizMT^m 

Aji(D7:t huvx h\znti>miEn^m^^ib^ftif) 
tctj. oxA±<7)$->3';/ hmmzMi'XWi^mk-&i 

-^-ilT, K^S>tS2:a:fk$-e-fd:*t6.5rXh:/U- 
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[0 0 7 6] U*^ L3^*^ Ji^JV^-mmm 3<DU^ 

mmitmiz^-^r. ^\Z'ii-mumm-cji^)i^-mms 

[0 0 7 7] 0 3{c^t-J;'5{r. x:?i;k:^i-aii3 
S3 coraj5[^{r«-f >5"d/u-iS'-fe>-y- 2 5 ©jasso) 

ja**^o»;ife«^fctt, ^<Dmmm\zjt-cx-(>y' 
^u—S'-t>->)-2 5<DmmmtJi^)i^—'E=Li' ic<d 

n^mmm^notctbtzi^, u-^\f-ALB<D^m± 
izxi^jv^-m-m^so^^NDy^ju^^m^iytz^m 20 

■e, >7^yk-5'-fe>-y-2 5«)5tta»P (mJ/ (c 
m' -pulse)) tJi^)V=^—=i:~^ I c(DlhtlES (mJ 
/pulse) <hOfflMBi^S«-rM«l5"-y;i'S-f^fiEf 
iiAtMSbVi. x^;i/4^-apg3©2ja^* 
«i3m;^fc«-&{C. ■?-®aO??x-:;^;l'i:bT© (3)5: 

[0 0 7 8] z.(r>m-^. 5fe-r06©xx«y:/i 0 1 tm 

m\Z, 87ta>hP-7 2 6{C^*L.T':7X/\±©7* h 30 

ui?7.hizM-t^m^m^ms, ^^is^^n-s, ^ntc 

Ji£:i;TS5tn>hP-7 2 6«, U— tf tf-AL Bco 1 
/VV7.mrz*)<DX.:^)l'=^—WL^mEi Sr'f'C^X:^;!^^- 
E. i:^sr-5. 0 2 S3t 

D>hP-726 «X+->VU— tf3tig 1 (cia^iH!/i;u 

mw-'t^z.t\zx-:>x. m^mz^x,/\±.x(DW-i^/vv 

7.x:^^;U:^i-?gSp. (mJ/cm')2:ttai-r§. ^E"® 
^. 0 3ir*fi£:LT;^cSE:iOS^A;i';^ScN 

Sr»Ul-rs, 40 
[0 0 7 9] N=c 1 n t (S,/po ) (16) 
X7^>y^l0 4i:raiitC, ^OS^te/tjPXSN 

^-UT, N<N.,. T^-StfrfCfi, X7->y:/10 
Stl^eH-. X:^;i'^-aiSg3tf'<©ND7^Jl'iS'± 

[0 0 8 0 ] -tCOS. 0 2 ti^eitC, St^ZI 50 



( 11 ) ' !NfPB¥9-3 2 0 9 3 2 

20 

> h n-7 2 6 ttffiKW— !f t-A L B<D 1 
0OX*;W^-i2^fiE, Sr+'D'X^^iJl'^-E. \zWl^ 
fS. -e-UT, -f >7"i^^-^'-fe>-y-2 5*:ft-bT. W 
^m\z^:t-l\±.X(DWmn)V7.x.^)V^—^S.p, (m 
J/cm')S:fta-r5. -t-WS. 0 31wm 

[0 0 8.1] . 
N=c 1 n t (S,/ (T,,* . p.)) (1 7) 

■S-wraSWJOXAiTOVl^/'tjUJi^X:^;!/^- 

y-^2^<Dm^ii^x>is.^wim'f—5'^mmzmn.r 
%~7 96«^o<fej&, ^<D^o\zmn^ntz^m'r- 

-^'iO. (3) iC©^^#IS3{Cjtt;£:-r-5^m»ft 

[0 0 8 2] m P— tf x^;i/:^-oiSia!isg{b 
ST. -«snx^->-7^-if(Dj;'5;^atmae;«/;^i'- 

tftt. ^«X:?i;V^-S:g:Afc«^l fiP"^. «»IA«02 

cDx^->vw— tfjtiHiTtt. iBiEEmai 1 e 

— !ff-A©x:?i;i/^-*tB»fMox4^;U:^i-JcS3e-r-5 
ST, ■^ion)V7.<Dm^^^t^. Z.<Di^'^\zn)V7. 
x:^;p^-*«s«-r-5*T5!^sn-5/t;i/;^^& r:;^u 

[0 0 8 3] -S-ZIT, ^^mi-^XAl 4®«)t*HS6 

-r-SHiffcx+xvu— 1 (nn)V7.:si^)V^-^^ 

flSltSrfft>;iVitt!iTX:^^->TU— 1 \Z/^}V7.% 
3tSrfft)*5. ■i'X/M 4fCMf -581716*^ 

ff t)n;^ViiKliTOx4^->-7 u— tf^is 1 r^^ 

[0 0 8 4] ;i<7)«^, X+vVU'— tf^iflKDA;!/:?^ 

x4i;i.^-o$S{btS-rsyjAji/X&tt^»ft«03. 

u-if7teiiii®fe)t3ftgcsrf (Hz) tr^t, n% 

H*&©N,,/f (sec) *(ttc;Jct>;te.. 
Mii&fn«<fcv». 'i7XAMoxY;:^x->'2 0& 
SiplCbT, @^Mi&*T©l^raN.,/f OHITWXY 
Xx-v? 2 0 ©^aESSO^FJ^fiiSr V, • X Y 

xx— 2 0 *ifl7tP8ji&(a:«J; 0 v, ' • n, , / f fc'tt^ 

[0 0 8 5] *«:e<)tr. *«»l®SigS3t^gTtt, JlJt 
•rs V'f-^ )Vn9->lSk^mwr^1i.mz^^'¥\z^Wi 

A:J'->li<D@3tMj!&fcra«|LTM#J&fe5. ife,..-€- 
n<k»3«trt3. •^XAfi(|©XYX5^->'2 0St^U^i7;P 
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mihm^) ON.r/f (sec) MJ-^tjfce., XttX 
YT^T—i^ 2 0 *i83tMJ6tee J: 0 V, • • N. , / f fe'lt 

[0 0 8 6] ^C43, ±^©|llfi©}gffiT«, C7XA±0 

->3 >y hSiiKra-eA;i':^x:?;;i/^-cDm^P=£ffoTVi 
njic^sffbT (3) ic®^miss/3 mm=r-^M ^ 

[0 0 8 7] Sfe, *5^§q«*®7>^©i5i^]ii^^ 
[0 0 8 8] 

IIJtffl3t!liro%JtA7-«:«^iSLTV^-5;fc*, fig 

^^iSS-r^x:?^;u:^=-«^iS8g2r«ffl-rs t3^< iS5 
Mc, a.o^gq3t©>tis±Tox^;u^-«**#'5 ;i 

[0089] -^-OT^TtamiWlSScOva >y 

^MA^ew-rtltr^&UT. ^-W^JtSteiro^^cDv-s -y 
O -> 3 St^S ft 7 ^ - hVN- >y i7 T S ' <h IC 

[0 0 9 0] *%??om2 0SJt«S!lffll:&felCJ: 

^l»T^5tSffi±T©S5taS®?ailLTViS. BP'S, s 
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St?uT. «»iA«^-(083t^?tili©rta5wx^;u^-^ 

X^'TW|tJfflfiCDSg«S»aiU. CO^ltite;^l;Sc^ 
liT^E-©8)tffl5t®©5!5tA •7- Sr«^P S 
86. |IKfi«Ur-5-©'f >7^i^U'-^'-t>ii-o«t'5:^x*;i' 

oTSia^ S:«i9lE-rSX^;V^-«^PS 

10 

[0 0 9 1 ] ;i©«^, ■?-©^?iesfi'^«S7ie«rff 5 ;i 

20 [0 0 9 2] ^-©^ 1 ©S7t»*Iffll:&fe(-*5''^ 

Sc5J-fctt^-©S3teffl7tiliSr^U5g3tS-e--5«^(t«, ^ 

©it«(c8i5t-r?)->3 >y v^mznt^n^msm^n 

>;&iC©SJ^S>tSBT«, ^7tSS±©#->3 

(jns) T-swrp^^^so. ;i©fflra(w7'U5S7tSrfT^^ 

[0 0 9 3] )k\z. ^mm(o^%mMm&w\ziin\t. 
m ©x:^;v^-tx^'RUtm 2 ©x;?;;i.:^i-^x5'* 

[SffiWfaWJlJl?^] 

[^1] *%gg©IISS©Jgli©-t»J'Cfieffl$tlSX7^>y 
• 7> H • >;&iC©S]^S^^SSr^-r«ifig0 

[0 2 ] 0 1 <r>m^n%^m.<Dm%mum^^7r^t-:ru 

40 "yi^HTSS. 

[03] ■< >xyW'-:$'-fe>-y-2 5©j![lS*t. X^;l/ 
1 c©til;'3<i:©«Sx-5'©-t»JS:^T0t? 

[04] >f >5='i^u-5^ir>-t^2 5(Dfflaa^fflS:UT 

[0 5] itS3CDx3^> h««T<^S7t('*5ttS^>xi^ 

50 ws.^^^ynrm-^&^o 
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[06] mi<D^Bn^ms-vMMmt^^nom<Dm^ 

:7 D — 5^ f — h 5 . 

1 x4^->vu— tfTteil 
1 c 

Id x^;u^-n>ha— 7 

1 e 

2 tf-ABJg3t^JS 

3 x^)v^-m.mis 
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